Abstract. Flower bud and leaf samples collected from a wide range of native North American Vaccinium populations were tested for the presence of blueberry shoestring virus (BBSSV) using the enzyme-linked immunosorbant assay. The highest disease incidence was found in Michigan (14%), although a few positive samples also were found in Virginia, New Jersey, Maine, Ontario, and Quebec. Of seven species tested, only V. corymbosum L. and V. angustifolium Ait. were infected with BBSSV.
Blueberry shoestring virus (BBSSV) causes shoestring disease, the most important viral disease of blueberry in Michigan. It also has been reported in North Carolina, New Jersey, Washington, New Brunswick, and Nova Scotia, although it has not reached epidemic proportions in these areas (Lockhart and Hall, 1962; Ramsdell, 1979) . The most common shoestring disease symptoms are reddish streaking on young stems, strap-shapedleaves, and reduced vigor (Ramsdell, 1979 .
Several characteristics make BBSSV particularly difficult to eradicate. Infected bushes do not show symptoms for as many as 4 years. As a result, disease spread can be unnoticed for several years and the virus carried accidentally in propagated stock. In addition, no Vaccinium corymbosum cultivar is immune to the disease (Hancock et al., 1986) or its aphid vector .
Another characteristic is that the disease can spread from natural blueberry populations to commercial fields. Illinoia pepperi is found on native and feral blueberry plants that often are close to cultivated fields (Kriegle, 1985) . In a previous study, we found a high incidence of the disease in native Michigan V. corymbosum and V. angustifolium populations, even though they showed no symptoms. We report on disease prevalence across a broader spectrum of North American areas.
Flower bud and leaf samples were collected from a wide range of native Vaccinium populations in most of eastern North America (Table 1) . One to three plants were collected per site, except in Michigan, Manitoba, New Jersey, and Maine, where five to seven clones were sampled per site. None of the donor plants showed shoestring disease symptoms. Most of the samples came directly from the wild. In several instances, however, wild plants had been collected and held in a greenhouse or field for several years before being sampled. Aphicides were sprayed regularly on captive plants. Flower bud samples were taken at first swell; leaf samples were taken at the rosette stage, soon after spring emergence. Tissues in these stages previously carried the highest virus titer of the growing season, although distribution among shoots may have been irregular (Schulte et al., 1985) .
Five-gram leaf samples or 25 flower buds were tested for the presence of BBSSV using the double-antibody sandwich enzyme-linked immunosorbant assay (ELISA) (Schulte et al., 1985) . Plant tissue samples were diluted 1:10 (w/v) with a phosphate-buffered saline solution, pH 7.4, containing 2.0% polyvinyl pyrrolidone (MW40,000) (v/v), 0.2% ovalbumin (w/v), and 0.05% Tween-20 (v/v). The plant material was then triturated with a Tissumizer homogenizer (Tekmar Co., Cincinnati). The samples were kept at 0 to 5C for 2 to 4 days until they were analyzed. BBSSV was purified from frozen infected V. corymbosum 'Jersey' blossoms as described by Schulte et al. (1985) . Antiserum was produced by injecting a New Zealand white rabbit intramuscularly with BBSSV once a week for 3 weeks. Flat-bottom polystyrene microtiter plates (Dynatech Laboratories, Alexandria, Va.) were coated with 1 µg of anti-BBSSV-γ -globulin/ml in coating buffer (0.05 M sodium carbonate-bicarbonate buffer, pH 9.6) at a volume of 200 µl/well and incubated for 3 h at 37C. Blueberry plant samples were added in 200-µl aliquots to replicate wells. Two-hundred microliters of a 1:800 dilution (in extraction buffer) of enzyme-labeled BBSSV α− globulin (conjugate) was added to each well and incubated for 4 h at 37C. Samples were considered positive if their absorbancy was higher than the mean A 405nm value of three healthy blueberry control wells plus 2 SD units.
The highest disease incidence was found in Michigan, where 14% of the samples was ELISA positive (Table 1) . This compares to 20% found in the previous study (Hancock et al., 1986) . Positive samples also were found in Virginia, New Jersey, Maine, Ontario, and Quebec, but only one diseased plant was found in each area. In Michigan, three V. angustifolium populations and one V. corymbosum population had two diseased individuals, while the other populations had only one.
Of the seven Vaccinium species tested in this study, only tetraploid V. corymbosum and V. angustifolium were infected (Table 1) . These are the most widely distributed species in Michigan, where disease incidence was highest. Only a few individuals of V. myrtilloides The disease may have originated recently in native Michigan populations and only now is beginning to spread. Possibly, a more virulent strain of the virus exists in Michigan, or strains are vectored more efficiently by I. pepperi in Michigan than elsewhere. Further investigation is necessary to examine these possibilities. Interestingly, BBSSV eventually debilitates Michigan cultivars, while infected native populations always are symptomless. Our most widely planted commercial types were developed from wild selections from the eastern United States (Hancock and Siefker, 1982) , and native V. corymbosum in Michigan may be more tolerant to the disease. Unfortunately, little is known about BBSSV's origin and evolution.
